Synthetic organic chemistry involves selection and optimization of lead, synthesis and characterization of work for practical purposes. A series of new thiazolidinedione derivatives have been designed and synthesized through microwave-assisted technique. The synthesized compounds were screened by Insilco methods like molecular docking, QSAR studies in order to explore the anti-diabetic activity, synthetic assessability of compounds against the peroxisome proliferator-activated the receptor (PPARγ). Compounds which showed higher glide score than standard (Pioglitazone) were synthesized using the microwave. Compounds were characterized with the help of FT-Infrared spectroscopy, Proton NMR, C-13 NMR spectroscopic studies and Lc-Ms.
INTRODUCTION
Thiazolidinediones (TZDs) are known to minimize insulin levels, lipid and plasma glucose and also used in the treatment of hyperglycemia 1, 2 . Peroxisome proliferator-activated receptor gama (PPARγ) has been recognized as a target of the TZDs because of PPARγ agonistic activity, which is related to glucoselowering activity [3] [4] [5] . PPARγ is evidenced predominantly in adipocytes, it is involved in the retinoid X receptor (RXR) within the nucleus. The thiazolidinedione side chain with the lipophilic nature passes into the cells and binds to PPARγ with more affinity by causing a conformational change in the PPARγ-RXR complex which causes transcription of insulin-sensitive genes taking part in glucose uptake and lipoprotein lipase (LPL), lipogenesis 6 . These observations have been promoted to synthesize the title compounds with more efficacy and minimize the toxicity of a diabetic drug by directing the drug to its target and sustaining its concentration at the site for an adequate time for curative action to take place. According to a survey on Thiazolidinediones (TZDs) class of PPARγ agonists, quantitative structureactivity-relationship (QSAR) studies reveal that the molecule consists of three regions: (1) Effector site, (2) Binding site and (3) Linker 7, 8 . TZD ring makes more specific bonding interactions with different amino acids( Fig.-1) 9 . Docking study also reveals that the presence of the thiazolidinedione ring shows good antidiabetic activity 10 . Based on the results of QSAR and docking studies, various new thiazolidinediones are aimed to synthesize. Molecules are synthesized based on the synthetic accessibility and good glide scores in order to reduce the wastage of chemicals and environment pollution. A series of 23 antidiabetic agents were designed moreover by altering electron donating/withdrawing groups on sterically hindered aromatic ring system or linker region, which consist of 2,4-thiazolidinedione ring (binding site), sterically hindered aromatic group (Effector site) and Linker. Total 12 compounds were prepared which are found to be high anti-diabetic activity and confirmed with physical and spectral characterization. 
EXPERIMENTAL

Molecular Docking Studies Preparation of Ligand
The structures of thiazolidinediones IIA1-IIA12, IIP1-IIP6 and IIM1-IIM4 were designed using ChemDraw professional 16.0 and converted to 3D model by using Chem 3D 16.0 (Cambridge software) 11 .
Selection of Protein
Protein is selected based on various factors i.e. resolution should be between 2.0-2.5A 0 , it should contain a co-crystallized Ligand and structure should be evaluated by X-ray diffraction. Selected protein should not contain breaks in their 3D structure [12] [13] [14] .
Preparation of protein
Peroxisome proliferator-activated receptor (PPARγ) protein structure (PDB ID:1ZGY) was selected from the protein data bank (http://www.rcsb.org/pdb). 15, 16 Docking Studies Docking software Autodock 4.2 version was used to dock the protein with the drug molecule. Autodock provides interfaces between the binding site of the target protein and the screening compounds. Docking program was executed to forecast the binding pocket of 1ZGY. All the designed Ligands were docked using the standard accuracy. The analysis of molecular docking of synthetic compounds and Pioglitazone were executed using Autodock software 4.2 version. 17, 18 General All reactions were regulated under microwave criteria and conducted by utilizing sterilized glassware. All the synthesized compounds melting points were evaluated by Guna Digital Melting Point apparatus and also in open capillaries. Thin Layer Chromatography (TLC) was conducted by using Pre-coated silica gel 60 F254 TLC Aluminium sheet (20X20cm) (Merk). Visualization of spots was done with the help of Ultra-Violet cabinet and by exposing the TLC to Iodine vapor ( Table 1 ). Characterization of compounds was done by using FT-IR BRUKER spectrophotometer, Proton NMR and C-13 NMR spectra were acquired using BRUKER 400MHZ instrument and Dimethyl sulfoxide (DMSO) as a solvent. Mass of compounds was obtained by LCMS 2010 EV Mass spectrometer. All designed compounds were docked against PPARγ as a target in order to know the higher activity compounds ( Fig.-2) . 
Synthesis of 2,4-thiazolidinedione (3)
Chloroacetic acid (1) (0.6 mol) in 60ml of water and solution containing thiourea (2) (0.6 mol) in 60ml of water were placed in a 250ml round-bottomed flask. While cooling, the mixture was stirred for 15min to obtain a white precipitate. To the round bottom flask 60ml of the con. HCl was added slowly from dropping funnel. By using the microwave, the mixture was refluxed for 6min at 250Watts. On cooling, the content in the flask solidified into a cluster of white needles. Formed product was filtered and washed with water to remove the trace of HCl and kept for drying. Recrystallization was done using ethanol 19 
Synthesis of 5-[4-(substituted) benzylidene] 2,4-thiazolidinedione (7)
5-(4-chlorobenzylidene)-2,4-thiazolidinedione (5) (0.01 mol), applicable substituent (6) 
5-((Z)-4-((4-((E)-phenyldiazenyl)phenyl)amino)benzylidene)thiazolidine-2,4-dione (IIA8)
(Z)-5-(4-((2-chlorophenyl)amino)benzylidene)thiazolidine-2,4-dione (IIA9)
RESULTS AND DISCUSSION
Molecular docking and QSAR studies of 23 compounds were executed by using PPARγ (1ZGY) as a target. Autodock was engaged for docking studies. The activity of prepared compounds depends on docking score and hydrogen bonds interaction. The elevated binding affinity of the compound with the receptor indicates the higher negative value of docking score. Docking studies ( Table- 2) reveals that compound IIA8 is the most effective binding compound with glide score -10.5 Kcal/mol, which involved in bonding with amino acid residues Ser 342, His 266, Asp 260, Leu 330, Ile 341, Cys 285, His 449, Phe 282, met 364 and Arg 288 ( Fig.-3) [22] [23] [24] . Similarly, IIP3 has also shown higher binding affinity towards the target with glide score -9.6 Kcal/mol and involved in binding with amino acid residues Tyr 473, His 323, Leu 340, Arg 288, Met 364, Cys 285, Ile 341, Phe 363, His 449 residues (Fig.-4) . Almost 12 compounds were showing higher binding affinity towards target PPARγ (1ZGY). QSAR studies and druglikeness are also predicted in order to know the Log Po/w, TPSA, Hydrogen bond donor, Hydrogen bond Acceptor, Lipinski rule and synthetic accessibility (Table-3 ). 
